PATENT COOPERATION TREATY 



PCT 



INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant's or agent's file reference 
WBH.M13 


FOR FURTHER see Form rct/isa/220 

ACTION as we " as , where applicable, item 5 below. 


International application No. 
PCT/GB2 004/ 001471 


International filing date (day/month/year) 
02/04/2004 


(Earliest) Priority Date (day/month/year) 
03/04/2003 


Applicant 

MXCROEMISSIVE DISPLAYS LIMITED 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 4 sheets. 

fx] It is also accompanied by a copy of each prior art document cited in this report. 

1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 



I I Tne international search was carried out on the basis of a translation of the international application furnished to 
this Authority (Rule 23.1 (b)). 



2. 



3. 



4. 



With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 
| | Certain claims were found unsearchable (See Box II). 
I | Unity of invention is lacking (see Box III). 

With regard to the title, 

I | the text Is approved as submitted by the applicant. 

fx] the text has been established by this Authority to read as follows: 
ION BEAM METHOD FOR REMOVING AN ORGANIC LIGHT EMITTING MATERIAL 



5. With regard to the abstract, 

fx] the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regards to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. _l 

[x] as suggested by the applicant. 

I I as selected by this Authority, because the applicant failed to suggest a figure. 

I I as selected by this Authority, because this figure better characterizes the invention. 

b. Q none of the figures is to be published with the abstract. 
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No. I 




Box 


No. II 
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Box 


No. ill 
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Box 


No. IV 




Box 


No. V 
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Box 


No. VI 
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Box 


No. VII 
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Box 
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1 . This opinion contains indications relating to the following items: 

Basis of the opinion 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Rule 436/s.l (a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA"). However, this does not apply where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the 
International Bureau under Rule 66.1b7s(b) that written opinions of this International Searching Authority 
will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to 
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of three 
months from the date of mailing of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, 
whichever expires later. 

For further options, see Form PCT/ISA/220. 

For further details, see notes to Form PCT/ISA/220. 
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Box No. I Basis of the opinion 

1 . With regard to the language, this opinion has been established on the basis of the international application in 
the language in which it was field, unless otherwise indicated under this item. 

□ This opinion has been established on the basis of a translation from the original language into the following 
language , which is the language of a translation furnished for the purposes of international search 
(under Rules 12.3 and 23.1(b)). 

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and 
necessary to the claimed invention, this opinion has been established on the basis of: 

a. type of material: 

□ a sequence listing 

□ table(s) related to the sequence listing 

b. format of material: 

□ in written format 

□ in computer readable form 

c. time of filingyfurnishing: 

□ contained in the international application as filed. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority for the purposes of search. 

3. □ In addition, in the case that more than one version or copy of a sequence listing andybr table relating thereto 

has been filed or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. 

4. Additional comments: 
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Box No. II Priority 



1. S The following document has not been furnished: 

S copy of the earlier application whose priority has been claimed (Rule 43bis.1 and 66.7(a)). 

□ translation of the earlier application whose priority has been claimed (Rule 436/S.1 and 66.7(b)). 

Consequently it has not been possible to consider the validity of the priority claim. This opinion has 
nevertheless been established on the assumption that the relevant date is the claimed priority date. 

2. □ This opinion has been established as if no priority had been claimed due to the fact that the priority claim 

has been found invalid (Rules 43Ws.1 and 64.1). Thus for the purposes of this opinion, the international 
filing date indicated above is considered to be the relevant date. 

3. Additional observations, if necessary: 



Box No. V Reasoned statement under Rule 43£>/s.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

t. Statement 



Novelty (N) 


Yes: 


Claims 


3 5-8 10 




No: 


Claims 


1 249 11 12 


Inventive step (IS) 


Yes: 


Claims 


1 249 11 12 




No: 


Claims 


3 5-8 10 


Industrial applicability (IA) 


Yes: 


Claims 


1-12 




No: 


Claims 





2. Citations and explanations 
see separate sheet 
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WRITTEN OPINION OF THE International application No. 

INTERNATIONAL SEARCHING 

AUTHORITY (SEPARATE SHEET) PCT/GB2004/001471 

Re Item I 

Basis of the opinion 

The examination is being carried out on following application documents: 



Description: 

Pages 1-5 as originally filed 
Claims 

Claims 1-12 as originally filed 

Figures Drawings 

Sheet 1/1 as originally filed 



Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 
D1 : WO-A-98/21 755 

D2 : PATENT ABSTRACTS OF JAPAN & JP-A-1 1074084 
D3 : US-A-5953585 

D4 : PATENT ABSTRACTS OF JAPAN & JP-A-20001 92224 
D5 : PATENT ABSTRACTS OF JAPAN & JP-A-1 1 1 67987 
D6 : PATENT ABSTRACTS OF JAPAN & JP-A-60033501 
D7 : US-A-4233109 

V.1 Lack of novelty 

The present application does not meet the requirements of the PCT because the 
subject-matter of claims 1; 2, 4, 9, 11, 12 is not new in the sense of Article 33(2) 
PCT. 

V.1 .1 The document D1 is regarded as being the closest prior art to the subject-matter 
of claim 1 and shows (cf. page 2, paragraph 3; page 20, paragraph 2; page 21 ; 
page 31 , paragraph 4; page 37, paragraph 2 and Fig.22) the fabrication of an organic 
light emitting device (OLED or diodes), comprising a method of removing an organic 
light emitting material (ie an electrically conducting polymer, see from page 34, third 
para- graph to page 35, second paragraph) from defined areas of a substrate (ie from 
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organic light emitting diode pixels), comprising the steps of arranging a shadow mask 
(see the metal mask in Fig.22.2) to overlie the organic material other than in the 
defined areas, and applying a beam of ions to the defined areas through the mask 
openings, thereby anticipating a method according to claims 1, 2, 9, 11, 12. In D1 , 
the ions are chemically reactive with the substrate, see last paragraph of page 37 
(features of claim 4). 

Thus, document D1 anticipates a method according to claims 1, 2, 4, 9, 11, 12. 

V.1 .2 Also D2 (cf. abstract, Fig.1 , formulae 1-4 and items [9]-[1 1] and [26], [27]) discloses 
a method anticipating the features of claims 1, 2, 4, 9, 11 (see light emitting layer (3) 
and shadow mask (5)) and D3 shows in col.1 , 42-54; col.2, line 61 to col.3, line 62 
and Figs.1 A-D a method according to claims 1, 4, 9, 11, see light emitting layer (3) 
and shadow mask (5) (when assessing the relevance of D3, a "shadow mask" was 
defined as any masking material able to shadow/protect the substrate from the 
etching ions). 

V.2 Lack of inventive step 

Dependent claims 3, 5-8, 10 do not contain any features which, in combination with 
the features of any claim to which they refer, meet the requirements of the PCT in 
respect of inventive step in the sense of Article 33(3) PCT. 

V.2.1 The problem to be solved by the features of claim 3 may be regarded as the occu- 
rence of damages to the light-emitting material, in case of a direct contact with the 
shadow mask (see also description page 2, lines 1-4). 

Once having identified the problem, the solution of avoiding or minimizing any direct 
contact between the shadow mask and the light-emitting layer becomes obvious. 
Such a contact is minimized either by disposing the mask over the device to be 
etched (no contact at all) or using a mask with as small as possible contact portions. 
Moreover, this problem and the~two alternative solutions of claim 3 are well known 
in the art, see D4 (see Figs.1 A and 6C) showing the use of a shadow mask (2) with 
recesses (2b) located at the portions of the light emitting material (R) defining the 
pixels (like in the application in page 3, lines 16-20) and document D5 (see Figs.1 c, 
3) where a substrate (1) has recesses (5) formed in order to avoid contact between 
the shadow mask (8) and the light emitting layer (7) at the anode portions (active 
portions). In both documents, a contact between mask and light emitting layer is 
explicitly to be avoided or minimized for the purpose of protecting the light emitting 
layer (using such a shadow mask as a deposition or as an etching mask is irrelevant 
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in view of the above problem). 

As the features of claim 3 are described in documents D4 and D5 as providing the 
same advantages as in the present application, it would be obvious to the person 
skilled in the art, namely when the same result is to be achieved, to apply these 
features with corresponding effect to the etching steps described in any of documents 
D1 to D3 in order to solve the problem posed. 

V.2.2 Organic light emitting material can also be usually removed by ion beam etching 
using inert gas ions, such as Argon, see D6, so that the features of claims 5, 6 
merely represent a customary alternative to the use of chemically reactive ions of D1 , - 
coming within the scope of the customary practice followed by persons skilled in the 
art. 

As the document D1 does not detail the processing parameters of the ion beam 
etching (IBE) step, the skilled person will look in the art of IBE, which parameters 
have an influence on the efficiency and precision of IBE and will find from D7 (cf. 
col.1, lines 10 to 44 and col.4, lines 3-42) that, as a general principle in any etching 
method using ion bombardment (ion etching or plasma etching), in order to improve- 
the etching precision, it is preferred to process at high vacuum (pressures of 1 CT 4 Torr 
or even higher vacuum, see col.4, lines 15-23) which leads to an increase of the 
mean free path of the ions and a reduction of collisions between particles, thus 
improving the directionality and accuracy of the etching of the light emitting polymer 
layer of D1. 

Thus, the features of claims 7, 8 are usual in ion etching and would be selected by 
the skilled person in D1 aiming to carry out highly minute patterning. 

The etched organic material in D1 is formed of an organic layer of an array of organic 
light emitting diodes, said ion beam removal step could obviously be applied to any 
exposed portion of said layer, such as for example from bond pad regions, according 
to claim 10. More specifically, these bond pads are located in the application 
between the pixels (see Fig.1 ), which is also the location at which the light emitting 
material is removed in documents D1 , D2 and D3. 

V.2.3 The reasoning and comments of items V.2.1 and V.2.2 reasoning also apply, 
mutatis mutandis, to the subject-matter of the corresponding dependent claims, in the 
light of prior art Q2 and D3 which therefore are also considered as not involving an 
inventive step. 
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